(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(43) Date of publication: 

15.05.2002 Bulletin 2002/20 



(H) EP 1 205 282 A2 

EUROPEAN PATENT APPLICATION 

(51) mtci7: B 25 F 5/02, B25C 1/08 



(21) Application number 01402909.4 

(22) Date of filing: 13.11.2001 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NL PT SE TR 
Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 14.11.2000 US 712527 

(71) Applicant: ILLINOIS TOOL WORKS INC. 
Glenview, Illinois 60025 (US) 

(72) Inventors: 

• Buetow, Robert Scott 
Lake in the Hills, Illinois 60102 (US) 



• Driscoll, Patrick J. 

Prospect Heights, Illinois 60070 (US) 

• Moeller, Larry 
Mundelein, Illinois60060 (US) 

• Ploss, Peter D. 

Gurnee, Illinois 60031 (US) 

(74) Representative: David, Daniel etal 
Cabinet Bloch & Associes 
2, square de I' Avenue du Bo is 
75116 Paris (FR) 



(54) Battery pack latching assembly for fastener driving tool 



(57) A battery pack (21 0) latching or locking mount- 
ing system comprises a battery case (212), a cell pack 
(214) disposed within the battery case (212), a battery 
cap (222) or end closure, and a spacer (224) which is 
longitudinally interposed between the cell pack (214) 
and the battery cap (222) or end closure. A first latching 
element (232) or detent is mounted upon the spacer 
(224), and a second latching element (236) or detent is 
mounted upon the battery cap (222) or end closure. 
When the battery pack (210) is initially mounted within 
the tool housing socket, the first latching element (232) 
or detent of the spacer (224) lockingly engages the sin- 
gle aperture defined within a side wall portion of the tool 



housing socket so as to lock the battery pack (210) at 
its first OFF position or state. When the battery pack 
(210) is moved still further into the tool housing socket 
in the longitudinal direction so as to be moved to the 
second ON position or state, the second latching ele- 
ment (236) or detent of the battery cap (222) or end clo- 
sure engages the first latching element (232) or detent 
of the spacer (224) and causes the first latch ing element 
(232) or detent of the spacer (224) to be depressed ra- 
dially inwardly so as to be disengaged from the single 
aperture defined within the side wall portion of the tool 
housing socket such that the first latching element (232) 
or detent is able to be accommodated internally within 
tool housing socket. 
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Description 

[0001] The present invention relates generally to fas- 
tener driving tools, and more particularly to a new and 
improved battery pack latching assembly for incorpora- 
tion within such fastener driving tools. 
[0002] As disclosed within the United States Patent 
applications Serial Number 09/329,452 which was filed 
on June 10, 1999 and which, in turn, is a divisional pat- 
ent application of United States Patent Application Se- 
rial Number 09/063,149 which was filed on April 20, 
1998 and which are hereby incorporated herein, in their 
entirety, by reference, portable combustion powered 
fastener driving tools, for use in connection with the driv- 
ing of fasteners into workpieces, are of course well 
known. In connection with such portable combustion 
powered fastener driving tools, reduced cost and re- 
duced weight are factors which are important and which 
are always considered in connection with the fabrication 
or manufacture of such tools. In view of the fact that the 
fastener driving tools with which we are concerned are 
portable fastener driving tools, the tools have self-con- 
tained power sources which include, for example, a bat- 
tery pack or holder, comprising a plurality of batteries, 
which is necessary for providing electrical power re- 
quired for the combustion process as well as for provid- 
ing electrical power required for the operation of the 
combustion chamber fan. 

[0003] One known manner or means by which the 
cost and weight of the fastener driving tool may be re- 
duced is to eliminate the ON/OFF switch for the tool. 
Accordingly, in order to prevent unintentional operation 
of the tool, and to ensure the safety of both the operator 
as well as other jobsite personnel, some operators elec- 
trically disengage the battery pack or holder which is 
normally held or retained within a suitable hollow portion 
or battery pack socket defined within the tool housing or 
handle. However, such electrical disengagement of the 
battery pack or holder from its electrical power connec- 
tion mode or state within the fastener driving tool some- 
times presents other operational and safety problems. 
When the operator is moving, such as, for example, 
should the operator be climbing a ladder or moving 
along a scaffold, the conventional loosely held discon- 
nected battery pack or holder may become dislodged 
from or fall out of the tool. Consequently, this is incon- 
venient for the operator who must then have to retrieve 
the battery pack or replace the same with a different bat- 
tery pack. In addition, the battery pack may be dam- 
aged, as a result of the dropping of the same, necessi- 
tating its replacement, and lastly, the fall of the battery 
pack may pose a potential safety hazard to other jobsite 
personnel within the vicinity. 

[0004] Accordingly, in accordance with the disclosure, 
teachings, and principles as set forth within the aforenot- 
ed United States Patent applications, and as can be ap- 
preciated from FIGURES 1-3, which correspond to FIG- 
URES 10-12 of the aforenoted patent applications, the 



fastener driving tool is provided with a unique battery 
pack or holder having separate locked operational and 
standby positions thereby permitting an operator to ef- 
fectively turn the fastener driving tool OFF by discon- 

5 necting the battery power from the tool while simultane- 
ously locking the battery pack or holder within the tool 
so as to prevent the battery pack or holder from falling 
out of the tool. More particularly, as best seen in FIG- 
URES 1 and 2, the fastener driving tool is generally in- 
fo dicated by the reference character 10 and is seen to 
comprise a handle assembly which is generally indicat- 
ed by the reference character 82. A hollow portion or 
socket member 1 02 is defined within a lower portion of 
the handle assembly 82, and a battery pack or holder 

15 1 00, which is adapted to contain a plurality of batteries 
1 1 6 as best seen in FIGURE 3, is adapted to be movable 
within the hollow portion or socket member 102 of the 
handle 82 between separate locked operational and 
stand-by positions. More specifically, as best seen in 

20 FIGURE 3, the fastener driving tool 1 0 comprises a plu- 
raitiy of power contacts 114 which are mounted upon 
the end wall of the socket member 1 02 opposite the en- 
trance to the socket member 1 02, and the battery pack 
or holder 1 00 is similarly provided with a plurality of bat- 

25 tery contacts 112. Obviously, the battery pack or holder 
100 is shown in its stand-by position, state, or mode in 
FIGURE 3 at which the battery contacts 1 1 2 are electri- 
cally disengaged or disconnected from the power tool 
contacts 114 whereby electrical power is not supplied 

30 from the batteries 116 to the tool circuitry, not shown, 
whereby the power tool Is effectively disabled. 
[0005] In order to lockingly retain the battery pack or 
holder 100 at either one of its operational or stand-by 
positions with respect to the hollow portion or socket 

35 member 1 02, the socket member or hollow portion 1 02 
is provided with two apertures 104a, 104b, and the bat- 
tery pack or holder 1 00 is provided with a single detent 
or inherently biased tooth member 106. When the bat- 
tery pack or holder 1 00 is initially inserted into the hollow 

40 portion or socket member 102, the tooth member 106 
will initially engage itself within the first aperture 104a, 
as shown in FIGURE 3, whereby the battery pack or 
holder 100 is therefore locked within the hollow portion 
or socket member 102 at the non-operational or standby 

45 position. The battery pack or holder 1 00 may be provid- 
ed with written indicia, such as, for example, the word 
OFF, as designated at 1 1 8 in FIGURE 2, which is adapt- 
ed to be visible through aperture 1 04b whereby a visual 
indication to the operator of the non-operational or 

so standby state or mode of the tool 1 0 is provided. When 
it is desired to activate the fastener driving tool 1 0, the 
operator depresses a tab 120, which is integrally con- 
nected to the biased tooth member 1 06, so as to cause 
the biased tooth member 106 to be released from the 

55 first aperture 104a whereupon the battery pack or holder 
1 00 can be moved longitudinally inwardly within the hol- 
low portion or socket member 1 02 until the battery pack 
or holder contacts 1 1 2 electrically engage the power tool 
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contacts 1 1 4 at which time the biased tooth member 1 06 
will also be able to be engaged within the second aper- 
ture 104b so as to lock the battery pack or holder 1 00 
at its operational position or state. Suitable additional 
written Indicia, such as, for example, the word ON, not 
shown, may also be provided upon the battery pack or 
holder 100 so as to be visible through aperture 1 04a in 
orderto provide the operator with a visual indication that 
the operational state of the fastener driving tool 10 has 
been achieved. 

[0006] As might be readily realized, the aforenoted 
battery pack and latching system has of course been 
commercially successful. In fact, such battery pack and 
latching system has been so successful that It is now 
desirable to incorporate such a battery pack and latch- 
ing system into virtually all different types of portable 
tools. However, an implementation problem exists in 
connection with the incorporation of such a battery pack 
and latching system into existing portable tools. More 
particularly, existing portable tools, other than the par- 
tlculartool disclosed within the aforenoted United States 
patent applications, do not have a pair of apertures, sim- 
ilar to the apertures 104a,104b provided within the 
aforenoted patent application tool housing, defined with- 
in their tool housings, but to the contrary, such portable 
tools are provided with only a single aperture for locking 
or latching their battery packs within their respective 
tools at the ON position, such tools not being provided 
with any means for latching or locking the battery pack 
upon the tool at an OFF position. Consequently, if the 
battery pack and latching system disclosed within the 
aforenoted United States patent applications were to be 
incorporated within the existing portable tools, a dual 
latching system, corresponding to the dual locked OFF 
and ON states of the tool, would not be able to be 
achieved. 

[0007] More specifically, if the battery pack and latch- 
ing system disclosed within the aforenoted United 
States patent applications were to be incorporated with- 
in the existing portable tools, only a first latched or 
locked OFF state would be able to be achieved for the 
tool by means of the single detent element or latch of 
the battery pack cooperating with the single aperture de- 
fined within the tool housing side wall, however, a sec- 
ond latched or locked ON state would not be able to be 
achieved in view of the fact that there is no additional or 
second aperture defined within the tool housing side 
wall for accommodating the single latch or detent ele- 
ment of the battery pack when the battery pack is 
pushed or inserted further into the tool housing socket. 
Alternatively, depending upon the placement or dispo- 
sition of the single detent element or latch upon the bat- 
tery pack, only a second latched or locked ON state 
would be able to be achieved for the tool by means of 
the single detent element or latch of the battery pack 
cooperating with the single aperture defined within the 
tool housing side wall, however, a first latched or locked 
OFF state would not be able to be achieved in view of 



the fact that there is no additional or second aperture 
defined within the tool housing side wall for accommo- 
dating the single latch or detent element of the battery 
pack when the battery pack is retracted out from the tool 
5 housing socket. Obviously, neither one of these alterna- 
tive, single latched or locked dispositions or states of 
the battery pack, with respect to the portable tool, is de- 
sirable. 

[0008] Accordingly, a need exists in the art for a dual 
10 mode battery pack latching or locking system which can 
be readily incorporated, in effect, in a retrofitted manner, 
within existing portable tools which are provided with a 
single locking or latching aperture such that both locked 
or latched ON and OFF states can be achieved in con- 
15 nection with such existing tools. 

[0009] Accordingly, it is an object of the present inven- 
tion to provide a new and improved dual state battery 
pack latching or locking system for incorporation within 
portable tools. 

20 [0010] Another object of the present invention is to 
provide a new and improved dual state battery pack 
latching system for portable tools wherein the battery 
pack may be latched or locked at both its OFF and ON 
states within the tool housing socket. 
. 25 [0011] An additional object of the present invention is 
to provide a new and improved dual state battery pack 
latching system for portable tools wherein the battery 
pack may be latched or locked at both its OFF and ON 
states within portable tool housing sockets provided with 
30 a single locking or latching aperture. 

[0012] A further object of the present invention is to 
provide a new and improved dual state battery pack 
latching system for portable tools wherein the battery 
pack maybe readily incorporated in a retrofitted manner 
35 within existing portable tool housing sockets provided 
with a single locking or latching aperture such that the 
battery pack mounted upon such existing portable tools 
may be latched or locked at both its OFF and ON states. 
[0013] The foregoing and other objectives are 
40 achieved in accordance with the teachings and princi- 
ples of the present invention through the provision of a 
new and improved battery pack latching or locking 
mounting system which comprises a battery case, a ceil 
pack disposed within the battery case, a battery cap or 
45 end closure, and a spacer which is longitudinally inter- 
posed between the cell pack and the battery cap or end 
closure. A first latching element or detent is mounted 
upon the spacer, and a second latching element or de- 
tent is mounted upon the battery cap or end closure. 
so When the battery pack is initially mounted within the tool 
housing socket, the first latching element or detent of 
the spacer lockingly engages the single aperture de- 
fined within aside wall portion of the tool housing socket 
so as to lock the battery pack at its first OFF position or 
55 state. When the battery pack is moved still further into 
the tool housing socket in the longitudinal direction so 
as to be moved to the second ON position or state, the 
second latching element or detent of the battery cap or 
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end closure engages the first latching element or detent 
of the spacer and causes the first latching element or 
detent of the spacer to be depressed radially inwardly 
so as to be disengaged from the single aperture defined 
within the side wall portion of the tool housing socket 
such that the first latching element or detent is able to 
be accommodated internally within tool housing socket. 
In addition, the second detent or latching element of the 
battery cap or end closure is now permitted to engage 
the single aperture defined within the side wall of the 
tool housing socket so as to lock or latch the battery pack 
at the ON position or state with respect to the portable 
tool. 

[0014] Various other objects, features, and attendant 
advantages of the present invention will be more fully 
appreciated from the following detailed description 
when considered in connection with the accompanying 
drawings in which like reference characters designate 
like or corresponding parts throughout the several 
views, and wherein: 

FIGURE 1 is a rear perspective, exploded view of 
a battery pack and an existing portable fastener 
driving tool having a single latch detent, double ap- 
erture dual ON and OFF battery case locking or 
latching system incorporated therein; 

FIGURE 2 is a side elevational view of the handle 
portion of the fastener d riving tool as disclosed with- 
in FIGURE 1 showing the details of the single latch 
detent, double aperture dual ON and OFF battery 
pack locking or latching system for latching or lock- 
ing the battery pack within the socket portion of the 
tool handle; 

FIGURE 3 is a cross-sectional view of the fastener 
driving tool as shown in FIGURE 2 and as taken 
along lines 3-3 of FIGURE 2 showing the disposition 
of the battery pack at its locked position or state cor- 
responding to the OFF mode of the fastener driving 
tool; 

FIGURE 4 is an exploded perspective view of the 
new and improved battery pack assembly con- 
structed in accordance with the principles and 
teachings of the present invention and having a pair 
of latching detents formed thereon for use in con- 
nection with fastener driving tools having a single 
latching or locking aperture; 

FIGURE 5 is a side elevational view of a fastener 
driving tool having the new and improved battery 
pack assembly shown in FIGURE 4 mounted there- 
in wherein the battery pack assembly is latched or 
locked at its standby or OFF position; 

FIGURE 6 is a cross-sectional view of the fastener 
driving tool shown in FIGURES as taken along lines 



6-6 of FIGURE 5; 

FIGURE 7 is a side elevational view similar to that 
of FIGURE 5 and showing the fastener driving tool 
5 having the new and improved battery pack assem- 

bly mounted therein wherein, however, the battery 
pack assembly is latched or locked at its fully insert- 
ed or ON position; 

w FIGURE 8 is a cross-sectional view of the fastener 
driving tool shown in FIGURE 7 as taken along lines 
8-8 of FIGURE 7; 

FIGURE 9 is a schematic side elevational view of a 
is first modified embodiment of the battery end cap il- 
lustrating a first structural arrangement by means 
of which both the first and second latching members 
can in effect be mounted upon the battery end cap; 
and 

20 

FIGURE 10 is a schematic side elevational view of 
a second modified embodiment of the battery end 
cap illustrating a second structural arrangement by 
means of which both the first and second latching 
25 members can also in effect be mounted upon the 
battery end cap. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

30 

[0015] Referring now to the drawings, and more par- 
ticularly to FIGURE 4 thereof, the new and improved 
battery pack assembly constructed in accordance with 
the principles and teachings of the present invention is 

35 shown and is generally indicated by the reference char- 
acter 21 0. As shown; the battery pack assembly 21 0 is 
seen to comprise a substantially hollow battery case 21 2 
within which there is to be accommodated a cell pack 
214 which actually comprises a plurality of battery cells 

40 216 connected together. More particularly, while two 
sets or rows of three battery cells 216 may be provided 
and connected together, in connection with some port- 
able tools, only five battery cells 216 are required for 
meeting or satisfying the power requirements of the par- 

45 ticulartool. In such case, one of the battery cells 216 is 
replaced by means of a dummy or spacer which has a 
configuration similar to that of one of the battery cells 
216 such that the overall external configuration and spa- 
tial dimensions of the cell pack 214 remains the same. 

50 The laterally outer side portions of the forwardmost or 
longitudinally innermost pair of the battery cells 216 of 
the battery pack 214 are provided with electrical con- 
tacts 21 8 which are adapted to project laterally outward- 
ly through windows 220, which are provided upon re- 

55 spective or corresponding portions of the battery case 
212, such that the battery pack electrical contacts 218 
will be electrically connected to corresponding electrical 
contacts, not shown, of the power tool when the battery 
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pack assembly 210 is moved longitudinally inwardly 
within the power tool socket to the ON position or state 
as will be discussed hereinafter, that is, the state at 
which the tool will be ON. The battery pack assembly 
21 0 further comprises a battery end cap 222 and a bat- 
tery spacer 224 which is adapted to be interposed be- 
tween the battery end cap 222 and the battery cell pack 
214. The interior face of the battery end cap 222 is pro- 
vided with a pair of laterally spaced, axially projecting 
posts or studs 226, only one of which is shown, and the 
battery spacer 224 is correspondingly provided with a 
pair of apertures, not shown, by means of which the bat- 
tery spacer 224 may be mounted upon the interior face 
of the battery cap 222. In turn, the battery cap 222 is 
adapted to be sonically welded to the battery case 212 
such that the battery pack assembly 210 is completed. 
In order to provide for any spatial intolerances within the 
assembly 21 0, a compressible rubber pad or spacer 228 
is adapted to be interposed between the outer or rear 
end of the battery cell pack 214 and the battery spacer 
224. 

[0016] It is to be further noted that in accordance with 
the particularly unique structure characteristic of the 
present invention, it is seen that the battery spacer 224 
is provided with a first arm member 230 which has a first 
latching member 232 disposed upon the distal end por- 
tion thereof. The proximal end portion of the first arm 
member 230 is integrally connected to the battery spac- 
er 224, and in this manner, it is apparent that the first 
latching member 232 is in effect flexibly mounted upon 
the battery spacer 224 in a cantilevered manner. In a 
similar manner, the battery cap 222 is provided with a 
second arm member 234 which has a second latching 
member 236 disposed upon the distal end portion there- 
of. The proximal end portion of the second arm member 
234 is integrally connected to the battery cap 222, and 
in this manner, it is apparent that the second latching 
member 236 is in effect likewise flexibly mounted upon 
the battery cap 222 in a cantilevered manner. It is to be 
further noted that when the battery spacer 224 is mount- 
ed upon the battery cap 222 as a result of the posts or 
studs 226 projecting through the apertures, not shown, 
of the battery spacer 224, the second arm member 234 
will overlie the first arm member 230. The second arm 
member 234 is further provided with a recessed or con- 
cave finger member 238 by means of which, as will be 
more fully discussed hereinafter, not only can the battery 
pack assembly 21 0 can be manipulated in both the for- 
ward or insertion direction, and the rearward or retrac- 
tion direction, with respect to the socket portion of the 
fastener driving tool, but in addition, the second arm 
member 234 can be depressed downwardly, due to flex- 
ible cantilevered mounting thereof upon the battery end 
cap 222, so as to engage the first arm member 230. As 
a result of such downward depression and flexible 
movement of the second arm member 234, the engage- 
ment of the second arm member 234 with the first arm 
member 230, and the flexible cantilevered movement or 



mounting of the first arm member 230 upon the battery 
spacer 224, the first latching member 232 can be disen- 
gaged from the aperture formed within the sidewall por- 
tion of the socket portion of the fastener driving tool so 
5 as to permit the battery pack assembly 21 0 to be moved 
still further into the socket portion of the fastener driving 
and permit the second latching member 236 to lockingly 
engage the aperture formed within the sidewall portion 
of the socket portion of the fastener driving tool. 
10 [0017] More particularly, with reference now being 
made to FIGURE 5, and as best seen from such view, 
a typical fastener driving tool currently in existence is 
shown at 240, and it is seen that the tool 240 comprises, 
for example, among other components thereof, a handle 
*5 portion 242 having a trigger mechanism 244, and a base 
portion 246 within which there is integrally defined a hol- 
low socket portion 248. As can be appreciated, the hol- 
low socket portion 248 is provided with an open end re- 
gion 250 into which the portable battery pack assembly 
20 210 is adapted to be inserted. As shown in FIGURE 5, 
the battery pack assembly 21 0 is illustrated as being dis- 
posed within the socket portion 248 of the fastener driv- 
ing tool 240 such that the battery pack assembly 21 0 is 
lockingly engaged or latched at its OFF position, that is, 
25 the position at which the electrical contacts 218 of the 
battery pack assembly 210 will be electrically discon- 
nected from the electrical contacts, not shown, of the 
fastener driving tool 240 such that the tool 240 will be 
disposed in its OFF state. 
30 [0018] More particularly, it is seen that the hollow 
socket portion 248 of the fastener driving tool 240 is pro- 
vided with a single aperture 252 defined within a side- 
wall portion 254 of the socket portion 248 which is adapt- 
ed to be latchingly or lockingly engaged by means of the 
35 first latching member 232 when the battery pack assem- 
bly 21 0 has been inserted into the socket portion 248 of 
the fastener driving tool 240 so as to be disposed at the 
OFF position. This state can be further appreciated with 
reference being additionally made to FIGU RE 6 wherein 
40 the disposition of the two latching members 232 and 236 
relative to the socket portion 248 of the fastener driving 
tool 240, and in particular the aperture 252 thereof, are 
disposed. It is additionally seen that the sidewall portion 
254 of the hollow socket portion 248 of the fastener driv- 
45 ing tool 240 includes a transversely extending wall por- 
tion 256 which is longitudinally or axially recessed from 
the open end region 250, and that the longitudinal or 
axial dimension of such wall portion 256 corresponds 
approximately to the longitudinal or axial distance de- 
50 fined between the first and second latching members 
232, 236 when the portable battery pack assembly 210 
is assembled. In this manner, when the portable battery 
pack assembly 21 0 is mounted within the socket portion 
248 of the fastener driving tool 240 at its OFF position 
55 or state, the first latching member 232 will be disposed 
upon a first or downstream side of the wall portion 256 
while the second latching member 236 will be disposed 
upon a second or opposite upstream side of the wall por- 
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tion 256. 

[0019] When it is desired to provide electrical power 
to the fastener driving tool 240 so as to dispose the same 
in the ON state, the battery pack assembly 21 0 is moved 
longitudinally or axialfy further into the hollow socket 
portion 248 of the fastener driving tool 240 to the posi- 
tions shown in FIGURES 7 and 8 at which the electrical 
contacts 21 8 of the battery pack assembly 21 0 can elec- 
trically engage the electrical power contacts, not shown, 
of the fastener driving tool 240. More particularly, as can 
be appreciated with reference also still being made to 
FIGURES 5 and 6, in order to achieve such longitudinal 
or axial movement of the battery pack assembly 210 
with respect to the hollow socket portion 248 of the fas- 
tener driving tool 240, an operator's finger is disposed 
within or upon the recessed finger portion 238 of the bat- 
tery end cap 222, and the recessed finger portion 238 
is then depressed downwardly as viewed in FIGURE 6. 
As a result of such downward depression of the re- 
cessed finger portion 238, and as a result of the flexibility 
of the second arm member 234 due to its cantilevered 
mounting upon the battery end cap 222, the second arm 
member 234, which is integral with the recessed finger 
portion 238 and which likewise has the second latching 
member 236 integrally formed thereon, is likewise 
caused to be depressed or moved downwardly such that 
the bottom or undersurface of the second arm member 
234 engages the upper surface of the first arm member 
230. As a result of such engagement between the first 
and second arm members 230,234, as well as the flex- 
ibility of the first arm member 230 due to its cantilevered 
mounting upon the battery spacer 224, the first arm 
member 230 is depressed or moved downwardly where- 
by the first locking or latching member 232 is able to be 
disengaged or freed from the aperture 252 and its en- 
gagement with the wall portion 256. Consequently, the 
battery pack assembly 21 0 is enabled to be moved lon- 
gitudinally or axially forwardly further into the hollow 
socket portion 248 of the fastener driving tool 240 such 
that the battery pack assembly contacts 218 can make 
electrical contact with the electrical contacts, not shown, 
of the fastener driving tool 240 and thereby provide elec- 
trical power to the fastener driving tool 240. 
[0020] As can readily be appreciated from reference 
being made to FIGURES 7 and 8, and in particular, in 
connection with FIGURE 8 when particularly compared 
to FIGURE 6, it is seen that as a result of the downward 
depression of the second arm member 234 and its con- 
sequent engagement with the first arm member 230 
whereby the first latching member 232 will be disen- 
gaged from the aperture 252 formed within the sidewall 
254 of the fastener driving tool socket portion 248, the 
battery pack assembly 21 0 is then enabled to be moved 
longitudinally or axially inwardly into the socket portion 
248 of the fastener driving tool 240 so as to effectively 
move the battery pack assembly 210 from the OFF or 
standby state, position, or mode, to the ON state, posi- 
tion, or mode. It is further appreciated upon comparison 



between the illustrated structure of FIGURES 6 and 8 
that in lieu of the first latching member 232 projecting 
outwardly from the battery case 21 2 so as to be properly 
engaged within the aperture or window 252 of the fas- 
5 tener driving tool socket portion 248, the first latching 
member 232 is now depressed radially inwardly and is 
accommodated between the outermost pair of laterally 
spaced power cells 216. This spatial accommodation of 
the first latching member 232 permits the first latching 
member 232 to also be accommodated internally within 
the socket portion 248 of the fastener driving tool 240 
as is clearly seen in FIGURE 6. 
[0021] Concomitantly, upon further longitudinal or ax- 
ial movement of the battery pack assembly 210 within 
the socket portion 248 of the fastener driving tool 240, 
the second latching member 236 is permitted to move 
beneath the transversely disposed wall portion 256 and 
be snap fitted within the aperture or window 252 formed 
within the sidewall portion 254 of the socket portion 248 
of the fastener driving tool 240 so as to be disposed up- 
on or engage the first or downstream side of the wall 
portion 256. At this time, the battery pack assembly 210 
is lockingfy engaged at the position or state within the 
socket portion 248 of the fastener driving tool 240 cor- 
responding to the ON state of the tool, and it is likewise 
noted that the recessed finger portion 238 of the battery 
pack assembly 21 0 is disposed upon or engaged with 
the second or upstream side of the transversely extend- 
ing wall portion 256. In order to move the battery pack 
assembly 210 back to its position corresponding to the 
OFFstateofthefastenerdrrvingtool240,asuitabletool, 
not shown, can be inserted through the aperture or win- 
dow 252 formed within the sidewall portion 254 of the 
socket portion of the tool 240 so as to force or depress 
the second latching member 236 radially inwardly and 
thereby disengage the same from its engaged state with 
the transversely extending wall 256. Rearward slidable 
movement of the battery pack assembly 21 0, by means 
of an operator's finger operatively engaged upon the re- 
cessed finger portion 238, is then able to be achieved. 
[0022] With reference now being made to FIGURE 9, 
a first modified embodiment of a battery end cap assem- 
bly is disclosed, and it is to be noted that component 
parts of the battery end cap assembly which correspond 
to those component parts of the end cap assembly 
shown in FIGURE 4 will be designated by corresponding 
reference characters except that they will be within the 
300 series. The significant difference between the bat- 
tery end cap assembly of the embodiment illustrated in 
FIGURE 9, as compared to the battery end cap assem- 
bly illustrated in FIGURE 4 resides in the fact that both 
the first and second latching members are now mounted 
upon the battery end cap as opposed to the first latching 
member 232 being mounted upon the battery spacer 
224 while the second latching member 236 was mount- 
ed upon the battery end cap 222 as was the case with 
the embodiment of FIGU RE 4. More particularly, the bat- 
tery end cap assembly of the embodiment of FIGURE 9 
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is seen to comprise the battery end cap 322 which has 
a first arm member 334 integrally mounted thereon in a 
cantilevered manner. The distal end of the first arm 
member 334 is provided with a first latching member 
336, and a second arm member 330 is adapted to be 5 
fixedly secured to an interior surface 323 of the battery 
end cap 322 in a cantilevered manner by means of a 
dependent bracket end portion 331 integral with the sec- 
ond arm member 330 whereby the second arm member 
330 is in effect disposed beneath the first arm member io 
334. The distal end of the second arm member 330 is 
provided with a second latching member 332, and in 
view of the fixation of the second arm member 330 to 
the battery end cap 322 only by means of the bracket 
endportion331 of the second arm member 330, the sec- is 
ond arm member 330 is able to be flexibly and resilientfy 
moved with respect to the first arm member 334. The 
bracket end portion 331 of the second arm member 330 
may be fixed to the battery end cap by any suitable 
means, such as being ultrasonicaily welded to the bat- 20 
tery end cap 322 as at 333, and the resulting battery end 
cap assembly, with its latching members 332, 336, func- 
tions in a manner similar to that of the latching members 
232,236 of the embodiment shown in FIGURE 4. Ac- 
cordingly, a further detailed description is submitted to 25 
be unnecessary and is therefore omitted herefrom. 
[0023] With reference now being made to FIGURE 
10, a second modified embodiment of a battery end cap 
assembly is disclosed, and it is to be noted that compo- 
nent parts of the battery end cap assembly which cor- 30 
respond to those component parts of the end cap as- 
sembly shown in FIGURES 4 and 9 will be designated 
by corresponding reference characters except that they 
will be within the 400 series. As was the case noted with 
respect to the embodiments of FIGURES 4 and 9, again, 35 
the significant difference between the battery end cap 
assembly of the embodiment illustrated in FIGURE 10, 
as compared to the battery end cap assembly illustrated 
in FIGURE 4, resides in the fact that both the first and 
second latching members are now mounted upon the 40 
battery end cap as opposed to the first latching member 
232 being mounted upon the battery spacer 224 while 
the second latching member 236 was mounted upon the 
battery end cap 222 as was the case with the embodi- 
ment of FIGURE 4. 45 
[0024] More particularly, the battery end cap assem- 
bly of the embodiment of FIGURE 10 is seen to com- 
prise the battery end cap 422 which has an arm member 
434 integrally mounted thereon in a cantilevered man- 
ner, and the distal end portion of the arm member 434 so 
is provided with a first latching member 436. A second 
mounting arm or mounting plate 430, which may, for ex- 
ample, be in the form of a leaf-spring, has a first proximal 
end portion thereof fixedly mounted to an underside por- 
tion of the arm member 434 at locations adjacent to the ss 
end cap 422 by means of suitable fasteners, such as, 
for example, rivets 439, while a distal end portion of the 
mounting plate 430 has a second latching member 432 



mounted thereon by similar rivet fasteners 441 . In this 
manner, the mounting plate 430 is freely flexibly mount- 
ed upon the undersurface portion of the arm member 
434 in a cantilevered manner such that the first and sec- 
ond latching members 436, 432 are able to function and 
achieve their latching operations as desired. Again, the 
operations of such latching members 432,436 is submit- 
ted to be apparent and therefore a detailed description 
of such operations is deemed unnecessary and is ac- 
cordingly omitted herefrom. 

[0025] Thus, it may be seen that in accordance with 
the teachings and principles of the present a new and 
improved battery pack latching or locking mounting sys- 
tem has been developed wherein first and second latch- 
ing elements or detents mounted upon the battery spac- 
er battery end cap engage a single aperture or window 
defined within a sidewall portion of the tool housing 
socket so as to lock the battery pack at its first OFF po- 
sition or state and its second ON state or position. When 
the battery pack is moved into the tool housing socket 
in the longitudinal direction so as to be moved from the 
first OFF position or state to the second ON position or 
state, the second latching element or detent of the bat- 
tery cap or end closure engages the first latching ele- 
ment or detent of the spacer and causes the first latching 
element or detent of the spacer to be depressed radially 
inwardly so as to be disengaged from the single apertu re 
or window defined within the sidewall portion of the tool 
housing socket such that the first latching element or 
detent is able to be accommodated internally within tool 
housing socket. In addition, the second detent or latch- 
ing element of the battery cap or end closure is now per- 
mitted to engage the single aperture or window defined 
within the sidewall of the tool housing socket so as to 
lock or latch the battery pack at the ON position or state 
with respect to the portable tool. 

[0026] Obviously, many variations and modifications 
of the present invention are possible in light of the above 
teachings. It is therefore to be understood that within the 
scope of the appended claims, the present invention 
may be practiced otherwise than as specifically de- 
scribed herein. 



Claims 

1 . A battery pack assembly (21 0) for use within a port- 
able tool, comprising : 

a battery case (212), 

at least one battery power cell (216) disposed 
internally within said battery case, 
electrical contacts (218) disposed upon said 
battery pack assembly for electrical connection 
to electrical power contacts mounted upon the 
portable tool, and 

a dual latching detent system, comprising first 
and second latching detents (232, 236) for op- 
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erative cooperation with a single window aper- 
ture of the portable tool, mounted upon said 
battery case for respectively locking ly latching 
said battery pack assembly at first and second 
positions upon the portable tool such that when s 
said first latching detent is engaged with the 
single window aperture of the portable tool so 
as to lockingly latch said battery pack assembly 
at said first position, said electrical contacts of 
said battery pack assembly will be electrically 10 
disengaged from the power contacts of the 
portable tool whereby the portable tool will be 
disposed in an OFF state, whereas when said 
second latching detent is engaged with the sin- 
gle window aperture of the portable tool so as *5 
to lockingly latch said battery pack assembly at 
said second position, said electrical contacts of 
said battery pack assembly will be electrically 
engaged with the power contacts of the porta- 
ble tool whereby the portable tool will be dis- 20 
posed in an ON state. 

The battery pack assembly as set forth in claim 1 , 
wherein : 

25 

said dual latching detent system comprises first 
and second flexible cantilevered arms (230, 
234); and 

said first and second latching detents (232, 
236) are respectively mounted upon distal end 30 
portions of said first and second flexible canti- 
levered arms. 



pack end cap. 

5. The battery pack assembly as set forth in claim 2, 
further comprising 

a battery end cap ; 

said first and second flexible cantilevered arms 
(330, 334) are both mounted upon said battery 
end cap. 

6. The battery pack assembly as set forth in claim 5, 
wherein : 

said first one (334) of said first and second can- 
tilevered arms is integral with said battery end 
cap ; and 

said second one (330) of said first and second 
cantilevered arms is ultrasonically welded to 
said battery end cap. 

7. The battery pack assembly as set forth in claim 5, 
wherein : 

said first (434) one of said first and second can- 
tilevered arms is integral with said battery end 
cap ; and 

said second one of said first and second canti- 
levered arms (430) is riveted to said first one of 
said first and second cantilevered arms. 

8. The battery pack assembly as set forth in claim 4, 
wherein : 



The battery pack assembly as set forth in claim 2, 
wherein : 35 

said second flexible cantilevered arm (234) is 
disposed radially outwardly with respect to said 
first flexible cantilevered arm (230) such that ra- 
dially inward movement of said second flexible 40 
cantilevered arm causes radially inward move- 
ment of said first flexible cantilevered arm so 
as to disengage said first latching detent (232), 
from the single window aperture of the portable 
tool and permit said second latching detent to 45 
engage the single window aperture of the port- 
able tool. 

The battery pack assembly as set forth in claim 2, 
further comprising so 



at least one mounting stud (226) is integrally 
mounted upon said battery pack end cap for 
mounting said battery spacer thereon ; and 
said battery pack end cap is sonically welded 
to said battery case. 

9. The battery pack assembly as set forth in claim 3, 
wherein : 

said second flexible cantilevered arm has a re- 
cessed finger portion (238) for receiving an op- 
erator's finger so as to facilitate said radially in- 
ward movement of said second flexible canti- 
levered arm with respect to said first flexible 
cantilevered arm and to facilitate movement of 
said battery pack assembly from said first po- 
sition to said second position. 



a battery pack end cap (222), and 
a battery spacer (224) interposed between said 
battery pack end cap and said at least one bat- 
tery power cell, 55 
said first and second flexible cantilevered arms 
(230, 234) being respectively integrally mount- 
ed upon said battery spacer and said battery 



10. A portable tool combined with a battery pack as- 
sembly of any one of claims 1 to 9 adapted to be 
mounted upon said portable tool. 

11. A portable tool as set forth is claim 10, wherein : 

said portable tool comprises a hollow socket 
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portion (248) within which said battery pack as- 
sembly is adapted to be disposed ; and 
said single window aperture is defined within a 
sidewall portion of said hollow socket portion of 
said portable tool. 5 

12. A portable tool as set forth in claim 11 , wherein : 

said first latching detent (232) is disposed inter- 
nally within said hollow socket portion when 10 
said second latching detent (236) is engaged 
with said single window aperture defined within 
said sidewall portion of said hollow socket por- 
tion; 

15 

13. A portable tool as set forth in any one of claims 10 
to 1 2, wherein : 

said portable tool comprises a fastener driving 
tool (240). 20 
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(54) Battery pack latching assembly for fastener driving tool 



(57) A battery pack (21 0) latching or locking mount- 
ing system comprises a battery case (212), a cell pack 
(214) disposed within the battery case (212), a battery 
cap (222) or end closure, and a spacer (224) which is 
longitudinally interposed between the cell pack (214) 
and the battery cap (222) or end closure. A first latching 
element (232) or detent is mounted upon the spacer 
(224), and a second latching element (236) or detent is 
mounted upon the battery cap (222) or end closure. 
When the battery pack (210) is initially mounted within 
the tool housing socket, the first latching element (232) 
or detent of the spacer (224) lockingly engages the sin- 
gle aperture defined within a side wall portion of the tool 
housing socket so as to lock the battery pack (210) at 
its first OFF position or state. When the battery pack 
(210) is moved still further into the tool housing socket 
in the longitudinal direction so as to be moved to the 
second ON position or state, the second latching ele- 
ment (236) or detent of the battery cap (222) or end clo- 
sure engages the first latching element (232) or detent 
of the spacer (224) and causes the first latching element 
(232) or detent of the spacer (224) to be depressed ra- 
dially inwardly so as to be disengaged from the single 
aperture defined within the side wall portion of the tool 
housing socket such that the first latching element (232) 
or detent is able to be accommodated internally within 
tool housing socket. 
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